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A FIELD STUDY OF THE RATS IN THE MARIANAS AND PALAUS 


This report will be submitted in three parts. Part one covers the 
biological aspects of the work; we of suggestions for rodent 
control; and part three concerns some aspects of conservation. All 
three parts are closely interrelated but can be considerec distinct be- 
cause of the viewpoint in each is different. Paris two and three grew 
out of observations reported in part ore and upon information drawn from 
other observations and other sources. 

All four species of rats from the Mariana and Palau Islands belong 
to the genus Rattus. Unfortunately the present tazonomic status of the 
genus Rettus is unsettled to a point of near uselessness. More than 550 
species and subspecies of Rattus are listed by various authors making 
this the largest genus of mammals and one of the most confused. The 
practice of meking the form found on each island a fuil species, fol- 
lowing the concept that there could be no interrelation between insular 
forms, has subdivided some of the groups of rats occupying the Pacific 
Islands beyond practical usefulness, as well as obscuring instead of 
clarifying their taxonomic relationships. Until the genus is revised 


no purpose, either scientific or practical, would be served by attempt- 


ing any gréat refinement in taxonomy. Therefore, the four species to be 


discussed will be called the norvegicus or Norway or browm rat group, 





the mindanensis or Mindanao rat, the exulans or Polynesian rat, and a 





group present in the Palav Islands that will be referred to as the un- 


named group. One species, norvegicus, is cosmopolitan in distribution 





while the other three are restricted in range. All four of these rats 


were introduced to the islands by man. 





PART I 


One of the basic biological problems in populations; namely, how 
do three species of close relationship get along when in competition 
in iimited area, has been studied in the laboratory in protozoa and in 
flour beetles. On Saipan this problem is met in mammals. In many areas 
of the worid three or more species of rodents are in competition but be- 
cause of the closeness of relationship of these three rats, because of 
the sharply limited area, and because nearby islands with only two 
species of rats serve as controls, the problem on Saipan is ideal from 
the viewpoint of a student of populations. The changing conditions on 
the island, such as the successive iniroauction of tnree species, the 
profound alterations of the environment when the forest was replaced by 


sword grass (Miscanthus), wnen the economy changed from fishing and 





subsistence farming to the cultivation of sugar cane, through the sudden 
alterations accompanying military conquest and the development of the 


island es a staging area and finally to its abandonment as a staging 


area, all these changes have offered an opportunity to observe the ebb 


and flow of populations under conditions that approach the controlled 
conditions found in tne laboratory. 

The “rat problems" on Saipan cannot be understood without some 
knowledge of its history. Apparently the Polynesian rat was well es- 
tablished on the islands long, long ago, probably dating from the 
earliest human occupation. The Mindanao rat was introduced sometime 
between the discovery of the islands by Evropeans and the middle of the 
19th Century. It is probable that several introductions took place, 


the first from Spanish ships sailing between Mexico and the Philippines, 





and later, from German, Japanese and other ships. The Norway rat was 
introduced sometime during the Japanese occupation, that is after 1914 
and before 1944, and reintroductions may have taken place from American 
and other ships. Probebly the Polynesian rat was never a serious pest; 
the Mindanao rat must Lave become a serious pest as soon as sugar cane 
was planted extensively; the Norway rat was and is a pest. 

The house mouse is present on Saipan but does not appear to be 
in such direct competition for food and nesting sites as the three rats. 
It was not found away from human habitations nor was it found in large 
numbers, probabiy because trapping was directed at the rats. 

In undertaking journeys by boat the old native populations trans- 
ported Polynesian rats with them. Food was, and ig, packed in con- 
tainers made of coconut leaves and taken domm to the shore and left on 


the beach sometimes overnight. The Polynesian rat is smali, it is 


partly diurnal, it is less nervous and "scary" than the other two species. 


It is therefore more iikely to get into food containers and less likely 
to desert them while they are carried to and stowed in a boat. The 
practice of beaching boats may have played a role in the distribution 
of rats offering them opportunity to enter the boat and then to desert 
it when it was beached again later. One consnicuous characteristic of 
this ret which may have aided it is its ability to find water or to do 
without water. This ability has, in the author's opinion, been the 
reason for its survival during transportation and in a new environment 
and later in competition with the heavier, and possibly more aggressive 
Mindanao rat and Norwegian rat. Possibly, the Polynesian rat is as ag— 
gressive or even more aggressive than the Mindanao rat but this is 


certainly not trve in relation to the Norway rat. 
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On Saipan the Polynesian rat is the least numerous of the three 
species having been driven out of the best habitats. It is confined 


to the cliffs of Tapachev, to the forest, the abandoned coffee planta- 


tions and it is now invading the materiel dumps where the other species 


of rats are disappearing through death by thirst and starvation. They 
come into little competition with the Mindanao rat in abandoned pine- 
apple fields, in abandoned fields of miyed uses and with the Mindanao 
rat ond the Norway rat on materiel dumps on high ridges, but if the 
abandoned fields are overgrown with trees or if they are isolated by 
stretches of forests the Polynesian rat seems to enjoy imnunity from 
competition. No specimens of this species were taken in stands of 
Casuarina, manioc, in sword grass or in buildings. Apparently there 
is little rat food and little cover in stands of Casuarina. The Min- 
danao rat dominates the manioc and the sword grass and either the 
Mindanao or Norway rat dominates buildings. It is probable that the 
Polynesian rat will become more abundant as reforestation proceeds and 
as water holding vessels disappear from the materiel dumps. 

In addition to the ability to find water or to get along with very 
little of it the Polynesian rat appears to eat a wider variety of foods 
than the other two rats. On dry aumps on high ridges these small rats 
were collecting and eating sand burs. The burs were cut from the plant, 
transported to a place protected by overhanging boards and abandoned 
equipment and stored in a pile. The rat cut throvgh one side of the bur 
to reach the center which was the only part eaten. Naturally such foods 
were not eaten if more palatable foods or food less difficult to manage 
were available, but their use indicates the ability of this small rat 


to utilize whatever food is available. 
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Baker (1946, p. 398) says that he found that this rat was hardier 






when confined to live traps and when handled as compared to the Mindanao 





rat and the house mouse. This hardiness may help to explain both its 





introduction and its later survival in the face of competition from the 





other two rats and the house mouse. Baker (p. 406) refers to the ag- 





gressiveness of this rather small rat and the fact that, when confined, 







it will attack the larger Mindanao rat. 






Probably because the traps used were standard rat traps which do 


not have a very delicate trigger set few Polyresian rats were taken. 









Mr. Allie Jones took one by hand on a dump. Cf the five adult females 


captured three contained embryos, one was lactating and one showed signs 
d 5 









One female weighing 





of previous pregnancy having 15 placental scars. 





14.3 grams was considered immature. 





The most abundant rat was the Mindanao rat. ‘When water and places 





it could nest above giound are availabie it can compete with the Norway 





rat. On Saipan the Mindanao rat competes successfully even in store- 





houses. Over much of the island it is the only rat found. All it seems 





to need is an unfailing supply of water, available in almost any forn, 





and food and shelter. Near some of the houses occupied by Army depend- 






ents this rat lived in wastelands at some distance from the houses but 





The distance 






went to the dwellings every night to eat and drink. 


traveled from the tall grass and shrubs to the houses might be as much 







as 200 yards yet the rats made the round trip with great regularity 






even though they had to cross over well cut grassy open spaces to do it. 





Here the absence of nocturnal predation permitted the rats great free- 





dom of movement. The rats trapped or poisoned at these houses were 






afin 


soon replaced by other rats for this combination of shelter and food, 


even though separated by open ground, was very attractive. The work 
of the "extermination" squad had, therefore, to be repeated interminably. 

Where no houses existed but where there is sugar cane and sword 
grass there is a dense population of these rats. If water is scarce the 
rats fall back on sugar cane and the succulent bases of sword grass stems, 
while the giant snails furnish an abundance of high protein food anytime 
seeds and fruits are unavailable. It is not to be supposed that sugar 
cane is eaten only for its high water content for cane suffers even 
where there is enovgh water available to the rats. Sut its importance 
to the rats is rather as a source of water during the dry season when 
water is a critical factor in survival rather than as a food. Both the 
Norway and Polynesian rats can and do use sugar cane but not to the 
extent the Mindanao rat uses it on Saipan. On the other hand, this rat 
appears to suffer more from lack of water than do the other rats for it 
is almost totally absent from dumps that are dry. It lives in the aben- 
doned buildings and gun emplacements on Mt. Tapachau and in the sword 
grass and pandanus thickets but it does not seem to live on the steep, 
dry cliffs where the Polynesian rat appears to thrive. Needless to 
say, this rat is common in village housing. It was common about the 
Civilian Administration Hospital and about dweliings everywhere. 

The importance of nesting sites in relation to numbers is indicated 
by the higher populations of the Mindanao rats observed in sugar cane 
and sword grass growing in areas in which outcrops of rock or in which 
heaps of stones were available than in areas where the food supply was 


equally abundant. The greatest density of population under natural 


illic 









conditions was found about the edge of a cane field where it bordered 






on a forest in waich the outcrops offered plenty of shelter and in an 


abandoned patch of pineapple where rocky ledges were available for 







nesting sites. This density may be due to the protection the first site 





offered in case of fire but in other areas fire played no important role 







so it is suspected that shelter for nesting plays an essential part in 






determining the density of population. That permanent shelter is an 


important factor in determining population is indicated by the fact that 























where large fields are under cultivation rat damage occurs around the 
edges only. About such fields the rats find shelter in the waste areas 
depending on tell grasses, weeds, and shrubs for nesting and resting 
sites, making the trip to the field for food but never establishing a 
home there. 

The brown rat was decreasing on Saipan when this study was made. 
B few remained on some of the dumps and they infested storage buildings. 


Apparently the lack of food and to a lesser extent the lack of water 





lead to their disappearance from the dumps. More skeletons and dead 
animals were found on and about dumps than were captured by trapping. 
Because of precautions taken in warehouses where food was stored and 
because control measures were aimed at this rat the population seemed 
to be dropping here too. Probably this is or soon will be the least 
numerous rat on Saipan. 
REPRODUCTION 
All rats were measured, weighed, ectoparasites removed and the 

animals dissected for internal parasites and in order to observe the 


reproductive tract, ovaries and uteri were dissected under a binocular 











loupe. The reproductive history as indicated by placental scars was 
recorded. As was to be expected, the rate of reproduction varied 
from habitat to habitat and could be correlated with the general fit- 
ness of the environment. 

The highest rate of reproduction was observed in the Mindanao 
rats caught about dwellings and occupied installations. Females 
weighing as little as 120 grams were reproducing but males of this 
weight were sexvally immature. Embryo counts ran from 4 to 9. It 
must be pointed out that less than half of the females showing placental 
scars and having ovarian follicles were pregnant. In spite of these 
comparatively low figures reproduction was going on at a higher rate 
than anywhere else on the island. 

The highest embryo count for this rat found away from human habi- 
tation was 4. Moreover, only 4 out of 22 of the mature females were 


pregnant. Females were classed as mature if they were pregnant or if 


they had placental scars and well developed mammary tissue. None of 


the females eating Pessiflora foetada were pregnant which may have been 





failure to be impregnated rather than any shortcoming in the fertility 
of the female although there were some indications of disturbed ovarian 
function. Baker (1946) working on Guam in May found that 13 out of 37 
adult females of this species secured by poison were pregnant. The 
criteria of maturity differed so the figures covld be expected to differ 
too. Using our criteria of maturity, the rate of reproduction was not 
abnormally high, in fact the number of pregnant animals taken was low 


by most standards. 








Few juvenile rats were caught during the period covered. Apparent- 
ly reproduction was slowed up at the end of the dry season although 
our figures are not large enough to justify anything more than a gen- 
eralization. It appears that in populations away from habitations the 


rate of pregnancy is lower in late June than it is in late July and early 


August. This is quite different from Baker's (1946, p. 404) findings 


on Guam where he found juveniles of the Mindanao rat to constitute 60 
percent of the population in July, August, and 6 percent in October. 
Conditions on Saipan, except in a few places such as about villages, 
and where hogs were being fed garbage in the pens in the scrub, are 
not as favorable for rats as they were when more troops were on the 
island. For this reason the rats were hard pressed for food and weter 
and they were decreasing rapidly over much of the island. These un- 
favoreble conditions are reflected in poor reproduction. 

In sword grass traps tock the total population of an acre in one 
night if the night was such that rats moved about or duing the second 
night if one can judge from the fact that rats were rarely taken in a 


line in Miscanthus after the first two days even when the line was 





maintained for as much as ten days. Usually a line of 36 traps was set. 
The numbers caught would indicate less than 3 rats per acre in sword 
grass where no other shelter was available. This is a low population 
level if one assumes thet the total population was caught during the 
first 48 hours and that no migrant or drifting animals apneared dur- 
ing the next five days. Bait is unusually attractive to rats in these 
habitats which may explain why the population was taken in two days. 


The same number of trans set for e week in a young growth of Casuarina 


caught no rats. 









In strong contrast to this was the experience in trapping aban- 





doned fruit and garden patches, in sugar cane and about habitations 





and military installations. In such places traps in place for a week 








still took an occasional rat end the catches were much larger from the 





first night to the last. It is impossible to judge the number of rats 





present for criteria for so doing are absent. Trapping until no more 







rats are caught is impractical for almost as fast as rats are caught 






others move in from surrounding areas. 


To summarize the results of trapping and the study of habitats 




















one could hazard that in Casuerina less than one rat per acre is aver- 
age, in sword grass something less than 3 per acre, and in sugar cane, 
abandoned fruit and vegetable patches, and about habitations a figure 
several times larger is average. The presence of exceptionaily good 
cover, of a rich supply of food, or some other factor governs how many 
rets an area can support and these factors vary from area to area. 


One striking demonstration of the limited distribution of rats 





and the effectiveness of natural barriers was offered by a field of 
corn on the slopes of Mt. Tapichauv. The corn was stacked or shocked 
without husking and stood in this condition for several weeks, yet no 
rat signs or damage could be found. This was an isolated field broken 
out of ground covered with short grass and surrounded on three sides 
by second growth trees and on the other by short grass about two 
inches high. The Mindanao rat was caught in such grass on the other 


side of the strip of forest and the Polynesian rat in the abandoned 





clearings in the forest, but neither ceme to the corn as far as could 








be observed. This may indicate that rats do not go through the forest 






or travel any distance over unprotected ground or that the territory of 


the individual may be so small or that population pressure was so light 






in this area that no rats were moving abovt or the cornfield would nave 









It is suspected 






made an ideal home for rats, offering both food anc cover. 


that all these factors were operating here because this field was far 







away from abandoned plantings of fruit or any bviidings. 


Although Mindanao rats are known to climb ebout houses and to live 






in trees where underbrush rocks or piles of debris are not available for 






















living quarters, only one specimen was caught off the ground in the 





forest although a systematic attempt to trap such places was made. The 
sole climber was taken about four and a half feet off the ground in a 
thicket of pandanus. Trapping on the ground in such thickets was very 
j much more successful even though it was not undertaken until traps set 
off the ground failed to capture specimens. Several types of traps were 
used in this work so failure to catch was probably due to the fact that 
the rats did not do much climbing. In one littie used shower bath rats, 
both adult and juvenile, were caught on the top sill on toilet soap bait. 
They appeared to climb the electric conduit in order to reach the sill. 
These rats lived in the sword grass which had grown up about the in- 
stallation and entered the structure by way of the door and at floor 
level. 

Mindanao rats were found resting in pandanus thickets, under sheets 
of corrugated iron, in crates, and under equipment, in bunches of sword 


grass, between rocks, on dumps, in brushy areas, and under houses, in 





fact, anywhere cover was adeavate and a food supply not far off. 








Many "sick" Mindanao rats were found on Saipan. In addition to 
the usual ectoparasites and endoparasites, crowding, starvation and 
lack of water, reduced the rats to a low level of nutrition and a low 
level of reproduction over those parts of the island that had been 
abandoned by the military. The rats about installations where they 
found food and shelter were thriving. Any animals trapped and poi- 
soned in these places were renlaced by reproduction or invasion from 


the "boon docks". 


On Marpi Point and other areas where Passiflore foeteda was 





abundant and other food scarce rats ate the fruit of this plant. Rats 
in this area had lost their hair chiefly over the hips, and most of 
them were so weak that they could be run down and caught in a wire 
waste paper basket. They were thin, mangy looking, and many had un- 


healed cuts and sores. The sex ratio was disturbed; from 60 to 80 


percent of all the animals killed were males. The females caught 


were mostly young and while they were not as poor looking as the males 
none of the females caught were pregnant nor showed ovarian follicles 
of any size. No juveniles or sub-adults were taken. Neither ecto- 
or endoparasites were more abundant here than elsewhere. Either these 
rats were in extremis because of lack of food or there is something 


in the fruit of Passiflora that disturbs the metabolism of the Min- 





danao rat. The density of population here was so great as to indicate 
a considerable disturbance in natural conditions. No Norway rats 


were found here. 


Rats of the same species living in the sugar cane on Marpi Point 


showed no such loss of hair nor the overall thriftlessness that was 








so conspicuous in the rats living about the air field and eating Passi- 
flora, nor was the sex ratio disturbed. Moreover, reproduction was 
going at a normal rate for pregnant females were taken as well as young. 
The rats were heavier and better nourished. In the laboratory, rats re- 


fused the fruit of Passiflora while other food was available. Experi- 





mental feeding was not carried on long enough to determine whether or 
not this fruit was responsible for the poor condition of rats living 
on it. If there is some substance in this fruit that is responsible 
for this condition the active principle may be in the flesh for the 
seeds did not seem to undergo digestion. A single immature male taken 


in between an area of sword grass and Acacia confusa had been eating 





Passiflora. 





PREDATORS 
For all practical purpose the rats of Saipan ere free from preda- 
tion. There are cats and dogs but tney are not a serious problem to 


the rats. This safely permits a freecom of movement, both by day and 


night, that is in strong contrast to the restricted movements of rats 


in regions where hawks and owls are present. Mindanao rats and Norway 
rats were seen crossing main roads both day and night. Air strips were 
crossed in daylight. Around abandoned dumps movement was constant and 
rats entered traps at ali hours, both in sword grass and in pineapple 
plantations. Only about occupied Gwellings and active store houses 
was movement confined chiefly to the hours of darkness. Apparently 


both species of rats adjust their habits rapidly when freed from preda- 


tion. 











One cat was seen far from a house. This was in a brushy area of 





abandoned fields so both birds and rats were abundant. "Wild" dogs 






roam about some parts of the island. Several were seen hunting in the 













wild cucumber along the edge of an abandoned air strip. Rats were abun- 






dant here and could be caught by net so the dogs would have no trouble 






catching all thev could eat. However, this was near the cliff from 


which garbage is dumped into the sea and knowing the attitude of soldiers 






and sailors toward dogs it may be that the dogs were hunting for sport 
























or to supplement the food tossed to them by the drivers of the trucks. 
One native dog hunted with the writer; she was an excellent ratter. 
Even though there were many feral cats and dogs they would not cetch 
more than the surplus rats for there is an abundance of shelter even 
in some cultivated fields. 

The large monitor lizard may have been a factor in controlling the 
rat population, before this predator was so reduced in number. At pre- 
sent they are very rare on Saipan. On now uninhabited Aguijan rats 
do little damage to the cane, they are hard to find and there is every 
indication that they are few in number. On this island the monitors 
are abundant. One would suspect from the habits of this lizard that 
they discovered and destroyed rats vhile the young were more or less 
helpless. 

Since dogs and cats are unimportant in controlling the numbers 
of rats and as it is unlikely that monitor lizards will increase in 
numbers because of its persecution by man, it is unlikely that any 
degree of control of the rat population can be expected from predators. 
The introduction of the mongoose would not be advisable at least with- 


out a great deal more study and some experimentation. 











CONTROL 


Rodent control on Saipan will be considered under tvio headings: 
(1) biological control; (2) artificial control. Under biological con- 
trol the fuctors having to do vith the natural control of populations 
such as food, vater, shelter cnd territory will be evaluated trhile 
under artificial controls methods of killing off the ret population 
will be considered. A combination of these controls rill be recommended. 

It is impossible under practical conditions to exterminate the rats 
on Saipan: it is precticel to control their numbers. The greatest ciffi- 
culty will be encountered in the village dwellings vhere, becruse of con- 
struction, excellent harborege is offered rrets and where disnos-l of 
food vaste and conditions of food storage “re such 2s to furnish a re- 
latively abundent and continuous supply of fooc. Elisevhere on the 
islond the numbers of ruts can be reduced drastically by eliminating 
horborage nc food. fnother fact thet must be kept in mind is the pre- 
sence of three species of rats each of hich requires 2 different kind 
of treatment even though the principles apply to all three species. 
By folloving the practices that have been worked ovt for each species 
their numbers can be kept under control but no one known method vill 
extermin:.te the rats no. so well est-blished. 

The reservoir from which rats re-occupy ere:s thet heave been trapped 


or poisoned is the "boon docks". The lirge dumps est»blished by the 


occupying forces heve been centers of r’t dispersal but ‘re losing their 


rat populations no: for food is clmost »bsent and -cter holding re- 
ceptacles are rus*ing through. But fields of su;er cane and svord grass 
are heavily infested ond grass, weed snd brush covered areas about in- 


stallations offer nesting sites and cover from which the pressure of 


oie 








ynopulation will force rets into human habitations. 

To eliminate the greatest single source of rats it is recommended 
that sugarcene fields end are:s of sword grass be reforested. This cen 
be done either by nlenting, which is expensive and probably impractical 
excepting in areas »bout military installations, or by nstwrel seeding 
and renroduction which takes place when fire is controllec. The Casu- 
rina tree snd the Koo both form stands in which rets cannot find an easy 
living so these tio trees «re vaivable for planting. Moreover, their 
netural seed distribution, rate of reproduction and rate of grorth make 
them desirable species for reforestation. If the areas of the islund 
which are not needed for cultivation could be permitted to develop stands 
of these to trees - vithout doubt there are other desirnble trees for 
this purpose with which the «riter is not familiar ~- the rate of repopu- 
lation of controlled sreas from the "boon docks" vould te cut dorn. 

The weedy trees and shrubs lining the main roacs and the ditches 
is another grezt reservoir und in addition acts as a highwey of the rats 
along which they pass from one srea to another. f practical these 
growths should be kept to a minimum therever possibie or they should be 
replaced b’ trees. 

Until relocation or until new construction is carried out, the 


housing used in villeges will be © source of rat infest:tion to surround- 


ing areas. Some thovght has been given to desig of ne: construction to 


eliminate the excellent harborage offered by the barracks in current use 
in the netive village. New design and construction should put en end to 
this concition. 

while rats are present about such places as the Navy Commissary 


storehouse, they are well controlled by methods used in storage end 
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handling of foods and by seeing thet all breakage end other waste is 
removed promptly. Thus the storehouses are not a breeding ground for 
rats but they will be inveded continually as long as reservoirs exist 
nearby. 

Because they are most effective, most permenent and cheanest, the 
netursl biclogical controls have much to recommend them. They must be 
supplemented by trapping and poison since natural control only limits 
the numbers of rats and because natwral controls are not alvays practical 
nor effective immediately. 

Trapping, unlees carried out under the skilled supervision of a 
trained man, is rather expensive in terms of the nvmoer of rats killed. 
In cost per animal killed « bounty system gives better returns but be- 
cause of other dratbacks is not as effective as supervised tranping. 
Observation of trayping for rets on the islands shows thet the men doing 
the vork were unskilled and followed routine practices rithovt variation 
to suit existing conditions. A few suggestions made while they vere 
setting traps elvays resulted in larger c: tches then then the setting 
wes not supervised. Trapyving will continue to play an important role 
in rat control about dvellings. 

In spite of skillful trapping costs \.i1l1 be high end the work con- 
tinuous. Prebaiting followed by poison seems to be the best method in 
many oleces. If prebsiting stations were established in the vaste areas 
about installations snd then the prebaiting followed by voison the results 
might be snectacvlar. In addition to prebaiting stations, it might be 
vell to esteblish drinking stetions during the dry season anc then, under 


trained supervision, use "1080" in water. 


Since conditions on Saipan are somevh:t comparable to those in 


es 








Hawaii, the vriter .ouvld recommend the methods worked out by R. &. Doty 
of the Experiment Station of the Hawaiian Suger Planters Associetion and 
published in the Hawaiian Planters Record, v. 49. Prebaiting vith un- 
poisoned rolled oats, treated with para-nitrophenol et the rate of 0.4 to 


0.5 per cent by weight to prevent molding, for 5 or 6 deys, then replac- 


ing the unvoisoned food vith fooa treated vith zine phosphide. The 


publication referred to gives directions for prepzration and the evalu- 
ation of results. Probably brief directions for preparing the materials 
are also available. 

To the knovledge of the :riter no one has vrovosec the use of water 
stations in poisoning operations on rats. The sugzestion is made with 
special reference to use on Saipan since the lack of weter is criticel 
during the dry season and because of the ease and safety of the procedure. 
All that is needed ic a glass tube, fire polished at the end, inserted 
through a cork in an ordinary bottle, and shelter which will support 
the inverted bottle. The bottle is filled with vater, the cork end tube 
inserted into it and the vhole inverted. A drop of water will hang from 
the tube. Rats learn to use such a device in a few days but birds and 
domestic snimals vill not use it. Such bottles covld be kept filled for 
tro weeks or so, then some evening after a period without rain, they 
could be filled with poison and the bottles with poison picked up the 
next morning with great care. The efficiency of this method would de- 
pend on the need for water - so this method would be most efficient dur- 
ing the dry season. 

A great advantage in the use of poison is the fact thet it can be used 
at stations in the bush surrounding installations without es much hazard to 
children and pets ss is involved in control measures about houses. Rats 
use the bush for cover end invade the installations chiefly in search of 
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food so prebaiting is effective in draving them away from the houses even 






during the prebaiting period thus affording relief even before poison is 






used. 






While the medical officer at Civil Administration must have reported 







the lack of ret guards on ships loading and unloading at the docks at 


Seipen the danger from this is so great that it shovld be emphasized again 






and : gain, 





The health hazerd is very greet for ships from China, the Phil- 






lipines and a Greek ship as well as our ovm craft took fer or no pre- 





ccutions. The ships from China loaded by ramp. The Greek ship put on 





rat guards after 48 hours et the dock. Since the rats on Saipan carry 





ectoparasites th t can serve us vectors for several epidemic diseases 







the denger of introducing infected enimels is obvious, 






It may be sxid that since most of the junk has been shipped few ships 





from foreign vorts will touch at the various islands. Protecting the 







island from the rats on these ships is importent for most ships used in 





this trade ere old, dirty end without efficient crevs. Once est-blished, 






an epidemic might become endemic and impossible to vipe out in the rat 
















population so continuous reinfection of the human nopulation might occur. 
It is better to prevent this by strict enforcement of regulations concern- 
ing the use of rat guards end other precoutions on ships than to be forced 
to fight it after it is established. 

There is enother danger here and that is the danger of introducing 
the Norway rat, vhich is est: blished on Sainan, to other parts of the 
Territory. This danger aione should lead to strict enforcement of precau- 
tions on all vessels touching at Saipan. If Norway rats succeed in invad- 
ing Guem it is probable that they will continue to spread from this center 
i to the other islands thus introducing en aggressive, destructive animal 


and compliceting the problems of rodent control. 
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CONSERVATION 








Conservation on Saipan is chiefly the control of fires. Fire has 





been used since Spanish times and it has done great harm to both vege- 





tation and the soil. In spite of this long abuse vegetation recovers 






in a remarkably short time if fire is not permitted to destroy the young 







trees that invade the srord grass before the trees are large enough to 


kill the sword gress under them by shading. In ravines and on the steep 













hillsides where some of the native flora continues to persist its survival 





is due to its resistance to the spread of fire. Wherever the svord grass 






burns up to its edge some of the forest is injured but the fire cies out 







naturally without greet damage except to the plants on or nesr the edge. 


These damaged plants are replaced if fires are infrecuent but when fires 






are fre vent the forest is driven back. 





While it is true that under pre- 





sent conditions reforest:tion of sword grass lands is often nioneered by 


Casurina and Koa, both importations, forests of these two trees are de- 
f 






Sirable. The problem of facing any agency concerned with conservation is 

















how to keep out fire until the sword grass is gone. 

The effects of tvo big fires were studied. The first fire exploded 
quantities of ammunition and spread unexploded shells over a considerable 
portion of the north end of the island. This danger led to the closing 
off of this area and resulted in an experiment in conservation that was 
showing excellent results. The second fire was extensive but did not re- 
sult in the area being closed off. In eddition to these tro fires the 
effects of smell fires and of fires in previous years were observed. 

Fires have been set to burn sword grass before cultivetion and 
planting. If set in the dry season the grass burns dovn to the base of 
) the bunches but fire does not kill the grass. In a very short time nev 


spears appear and the sword grass takes over again, unless the bunches 
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are cug up. Fires have been set to aid in hunting, as an aid in rat 





control, anc, as a few inhabitants will admit, just to stir up some 






excitement. The first large fire referred to vas reported to have 






been caused by an unexploded phosphorous bomb which rusted through 






after lying where it fe?1 some years before. The scattering of live 









ammunition by this fire will make fire fighting very hazardous for 


years. If other phosphorous bombs or shells ere still about periodic 


























fires vill spring up. Fire set to svord grass prepsratory to culti- 
vation for planting crops will go out of control and cause burn-overs. 
Fire going through sevord grass may kill numbers of nestlings but 
it does not kill rats. The dsy after the second large fire a group of 
men searched a five acre area for dead rats: only one was found. This 
area contained many outcrops of rocks. The rats may have retrested to 
these piles and died there but it is questionable as to whether the 
temperatures in these retreats were high enough to kill. One of the most 
striking observations made efter the fire was the large number of live toads 
hopping 2bout over the ashes. Since few dead toads were found it seems 
to be a reasonable supposition thet if they escape the fire such an 
active mammal as a rat would escape. Unfortunately, trapping could not 
be carried on efter the fire. However, trapoing ras carried out in one. 
such area rhich burned a few days before my arrival on the island. Re- 
sults here indicated that the population wes not effected althourh the 
absence of food might have made the bait more sought after than usuel 
and so obscured the true stete of the population. 
The first observable result of fire is the increase in run off and 
in erosion. This is very severe on slopes. Since stord grass grows in 
i clumps instead of forming sod and since the bese of the bunch persists 


after the fire the rum off is channeled over the bare ground between the 
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bunches. Moreover, without the grass to break up the force of the 


falling rain drops this bare ground is exposed to a very severe form 
of erosion. 

The second effect is the deatn of any pioneer trees that have in- 
vaded the sword grass. Folloting a grass fire the Casupina trees may 
look as though they were unharmed but they die before long. Koe appears 
to resist fire better and Ficus does even better. If the trees are 
killed, sword grass re-establishes itself rapidly while the trees take 
a longer time. 

Since the area has been restricted Marpi Point has show a re- 
markable recovery. The number of birds and fruit bats observed here is 
much greater than on other parts of the island. This is most encovrag- 
ing for it indicates what a iittle protection will do. If Mt. Tepachau 
could be protected from fire the small area of native rain forest might 
spread thus re-establishing naturel conditions. Hunting might be re- 
stricted too to give tne fauna an opportunity to recover. 

Reforestation will cut down the reservoir from which rats will 
continue to invade both cultivated fields and houses, and decrease the 
danger of fire as the trees kill off the grass. The greatest drewbeck 
to reforestation is fire so any means used to limit destruction by fire 
will aid in rat control as well as contributing to the protection of 
the land from erosion and to the production of lumber so badly needed 
by the population of the island. 


The problem on Koror and Baoteltaob is very different from the 


problem on Saipan but conditions on Koror are more iike those on Saipan 











than on the neighboring island for Koror has both native rats and the 


Norway rat. No Norway rats were taken on Baobeltaob. On Koror the 
Norway rat was taken about military installations and in the village. 
Since the status of the other rats taken is still in doubt nothing 
more can be said about them except that they belong to at least two 


grouns of the same genus, Rattus, one of which is the exulans group. 
On the Use of the "Snooperscope" in Animal Observation 


A “snooperscope" was furnished by the Research and Development 
Branch of the Engineers for use during the summer. It was tested 
under varying conditions in the tropics, usually on rats. While the 
‘scope worked well on large objects and was excellent for observing 
large animals, difficulty was encountered in using it on rats. Rats 
can be observed but they are too small for satisfactory sutspecific 
identification, not because of size alone, but because the colors are 
not true to life which adds to the difficulty of distinguishing between 
various epecies and subspecies. Observations are very seriously limited 
from the viewpoint of identification, but are profitable in observing 
behavior when the species is know, 

As a result of my experience I would recommend the use of the 
"snooperscope" for observations on mammels the size of a rabbit or 
larger, and is strongly recommended for use on larger mammels in the 


open. 
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Fige 1. Looking southeast from Mt. Tapachu 
toward Magicienne Bay. Gin emplacement in 
foreground. Note extensive areas of sword 
grass (light areas) and abandoned military 
installations. Four stations shown in photo. 








Fige 2 Looking northeast from Mt. Tapachu 
toward Marpi Point. aw grass in foreground, 
abandoned installation and sword grass and 
forest beyond. Installation in upper left 
still occupied. Three stations shown. 








Fig. 3. Looking south, southwest from lit. 
Tapachu, Tinian in background. Light areas 
sword grass and cane. Some of this area 
burned over after photo was taken. One 
station shown, 





Fige 44 Sugar cane in foreground, abandoned 
fruit, sword grass leading up to wooded base of 
cliff. Mindinao rats up to wooded base. 
Polynesian rats on cliffs and top. The fore- 
ground is ideal for rats. 








Fige 5 Wooded cliff. While some Mindinao rats live 
within the edge of the woods, the wooded area does 
not support rats. 











Fige 6. Exposed cliff, Marpi Point. Although many 
Mindinao rats were caught within a few hundred 
yards of this cliff, none were caught at the base 
of the cliff. 








